After this lab a student will be able to: 1) Understand the properties of atoms that give rise to bonds. 2) Understand how and why atoms form ions. 3) Model covalent, ionic and hydrogen bonds. 4) Be able to predict which type of bond (if any) an atom is likely to form. 5) Model a carbon chain 6) Model the functional groups: hydroxyl, amino, and carboxyl 7) Understand basic carbohydrate structure. 8) Understand basic organic acid structure. 9) Model glucose, fatty acids and amino acids.
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Molecular Models in Biology Objectives:
After this lab a student will be able to: 1) Understand the properties of atoms that give rise to bonds. 2) Understand how and why atoms form ions. 3) Model covalent, ionic and hydrogen bonds. 4) Be able to predict which type of bond (if any) an atom is likely to form. 5) Model a carbon chain 6) Model the functional groups: hydroxyl, amino, and carboxyl 7) Understand basic carbohydrate structure. 8) Understand basic organic acid structure. 9) Model glucose, fatty acids and amino acids.
Introduction:
The properties of chemical compounds are directly related to the ways in which atoms are bonded together into molecules. Molecules are 3-dimensional entities that we often discuss in on a 2-dimensional surface (in our notes). Lewis dot structures and structural formulas of molecules are both examples of 2-D models. Using a ball and stick modelling kit, you will be able to see how atoms form molecules in 3-D.
Atoms:
Before you can begin forming models, you need to be able to predict the atomic structure of atoms of various elements. Atoms are made up of 3 parts (as discussed in lecture). Fill in the 
The Polar Covalent Nature of Water and Hydrogen Bonds
Because water has electrons at 2 of the 4 "corners" of the tetrahedron, those corners have concentrated a negative charge on that side of the molecule. Likewise, the hydrogen atoms at the other 2 corners have concentrated the positive charge of the protons on the opposite side of the molecule. The unequal distribution of charge means that water is polar.
Polar molecules form hydrogen bonds. The negative side of one molecule aligns with the positive side of another molecule and forms a weak electrical attraction. You can experience these bonds with water when you watch a water strider "walking on water". The insect is not heavy enough to break the hydrogen bonds that link the water molecules together. Ionic compounds dissociate in polar solvents (like water). This happens because the polarity of water surrounds each ion and separates it from its partner ion.
Make a few ball and stick models of water. Model how water dissolves NaCl.
Question: In your own words, explain why water is an excellent solvent and why ionic compounds dissociate in water.
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Organic Compounds
Organic molecules contain the elements C and H.
Question: Which organic molecule have you modeled in this lab?
In organic molecules, carbon forms chains. In the simplest structure, the other available bonding sites on each C are H.
Methane Ethane Propane
Make a ball and stick model of each of these compounds. Notice how they are not "flat" 2-dimensional structures.
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Functional Groups
In organic molecules important to biology, some of the H atoms on the C-chain are replaced by groups of atoms called functional groups.
Functional Group Chemical Formula
Modelling glucose.
Glucose (C6H12O6) is a typical carbohydrate. The molecule is a 6 carbon chain. Each carbon is connected to another carbon. Each C has two other bonding sites (besides those connected to the neighboring C). One of those sites has an H, and the other has a hydroxyl group (OH). Notice that H + OH = H2O. Carbo hydrate means that each carbon has the components of water (hydration) attached to it.
Using the information above, make a ball and stick model of glucose.
Question: Using that ball and stick model. Draw a 2-D structural formula of glucose below.
Question: How many hydroxyl groups are in glucose? Circle them in your diagram above. 
Modelling Fatty Acids
All organic acids have a carboxyl group. Fatty acids are just a long chain of carbon atoms with a carboxyl group at one end. In saturated fatty acids, all other bonding sites on each C in the chain are filled with hydrogen.
Use your ball and stick model to create a saturated fatty acid that is 6 C's long.
Question: Using that model as a guide, draw the structural formula of your saturated fatty acid below. Circle the carboxyl group.
Modelling Amino Acids
Like fatty acids, amino acids are organic acids.
Question: What functional group must an amino acid have if it is an organic acid?
In addition to that carboxyl group, amino acids have an amino group. Both the carboxyl group and amino group are attached to the same carbon. The generalized structural formula for an amino acid is:
The "R" indicates the "rest of the molecule". Using your ball and stick model, create a model of this basic amino acid structure. Leave the R location unfilled.
For the amino acid glycine, the R group is just a hydrogen atom. Add that to your model. Draw the structural formula of glycine below. Circle the amino group and the carboxyl group.
For the amino acid alanine, the R group is -CH3. Change your model to reflect alanine. Draw the structural formula of alanine below. Circle the amino group and the carboxyl group.
You can see that ball and stick models can get complicated fast! Rather than continue making more and more complicated models, we will go back to 2-D representations of molecules. Now you have a basic understanding of the 3-D structure underlying those 2-D models.
